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RETURN OF LOUISE A. BOYD 
ARCTIC EXPEDITION 


It was announced in Technical News 
Bulletin 291 (July 1941) that the Louise 
A. Boyd Arctic Expedition, carrying on 
scientific work for the Bureau, sailed 
from Washington on June 11. It re- 
turned to Washington November 38 
after a successful voyage up the west 
coast of Greenland and down the coast 
of Baffin Land and Labrador. The 
personnel of the expedition included 
Miss Louise A. Boyd, leader; A. 8. Tay- 
lor and F. R. Gracely, of the Bureau’s 
Radio Section ; a radio operator detailed 
by the Coast Guard; a physician ; Capt. 
Robert A. Bartlett, master of the ship, 
the Effie M. Morrissey; and a crew of 
eleven. 

Miss Boyd contributed her long ex- 
perience as an arctic explorer and the 
services of this expedition, to aid in 
the Bureau’s radio work, having been 
appointed a consulting expert of the 
Bureau on a dollar a year basis. 


- 1Published with approval of the Director 
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The principal purpose of the expedi- 
tion was to secure data on radio-wave 
propagation in the regions traversed. 
Special radio recording equipment and 
apparatus for determining characteris- 
tics of the ionosphere were taken and 
were operated continuously throughout 
the voyage. The ionosphere is the 
electrically conducting region high in 
the earth’s atmosphere which makes 
lon’-distance radio transmission possi- _ 
Indirect evidence had, indicated 
that radio transmission conditions in 
the arctic regions differ considerably 
from those elsewhere. As the paths 
traversed by radio waves from the 
United States to many parts of the 
world include the arctic regions, it was 
important to secure direct data on the 
radio conditions there. This objective 
was very satisfactorily achieved by the 
exnedition. 

The same conditions in the ionosphere 
which affect radio transmission affect 
other physical happenings also, espe- 
cially terrestrial magnetism. Yor this 
reason magnetic data are also of in- 
terest in the scientific study of radio 
transmission, and the expedition car- 
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ried magnetic measurement equipment, 
loaned for the purpose by the Carnegie 
Institution of Washington, Department 
of Terrestrial Magnetism. Valuable 
data were secured on magnetism and 
also on the aurora, the effects of which 
are closely related to magnetism and 
to radio transmission. Continuous 
measurements were also made on ultra- 
violet light intensity. 

The Government is indebted to Miss 
Boyd for her effective leadership of the 
expedition and is gratified with the 
results achieved. 


A DOMESTIC SUPPLY OF FLAX 
AND LINEN 


The present difficulty in obtaining 
normal supplies of flax and linen from 
Europe has renewed interest in the pos- 
sibility of developing a domestic source 
of this valuable fiber. The ‘Textile 
Foundation, in cooperation with the Bu- 
reau, has completed a preliminary sur- 
vey of the situation. This included in- 
terviews with those in charge of the 
experiments being conducted by the 
Tennessee Valley Authority and the 
Georgia School of Technology, with sev- 
eral paper manufacturers, with spin- 
ners and weavers of linen in New Eng- 
land, and with those who are growing 
flax and preparing fiber in Oregon. 

The United States now produces 
about half the amount of fiber needed 
for coarse linen goods. Increased pro- 
duction seems to be largely a matter 
of economics, although the need for cer- 
tain technical improvements is obvious. 

No fiber of the quality required for 
fine linen goods has ever been produced 
in this country. To accomplish this 
would necessitate the development of 
an entirely new industry based upon 
individual craftsmanship rather than 
mass production. It would, there- 
fore, appeal but little to American 
psychology. 

The survey shows that additional in- 
formation is needed about the structure 
and composition of the flax fiber and 
about the mechanism of present meth- 
ods of preparation. The complete re- 
port of this work will be published in 
pamphlet form by the Textile Founda- 
tion. Inquiries should be addressed to 
that organization, % National Bureau 
of Standards, Washington, D. C. 


ADHESIVE STRENGTH OF 
GUMMED PAPER SEALING 
TAPE 


The evaluaton of the gummed paper 
tape usd so widely for sealing fiber 
shipping containers will be — a utili- 


TECHNICAL NEWS BULLETIN 


tarian basis only if the strength of the 
seal it will form is predicted. The 
strength of the ultimate seal will de- 
pend on two factors: the strength of the 
paper tape itself and the strength of 
the bond which the adhesive forms. be- 
tween the carton and the paper tape. 
The first factor is readily determined by 
the conventional strength tests applied 
{to paper, but until recently no satisfac- 
tory measure of adhesion could be ob- 
tained. However, a method of deter- 
mining this factor has now been 
developed commercially and has met the 
requirements set up by the Bureau in 
connection with the preparation of a 
Federal specification. 

The new test, which combines a hand- 
operated tape moistener with a motor- 
driven, electrically timed and synchro- 
nized apparatus for affixing the tape 
with controlled pressure to a standard 
test paper, measures the force required 
to break the seal after a definite setting 
period. The test seal is Slipped apart 
by applying the force in a manner that 
simulates the stress exerted by the flaps 
of a fiber box on the seal which holds 
them in place. The apparatus is known 
as the Harnden-McLaurin Gummed 
Tape Tester. 


FIBER TILE BOARDS 


Fiber tile boards, a relatively new 
type of interior finishing material, have 
been tested at the Bureau to determine 
their probable lasting quality. This 
material, which is suitable for a variety 
of uses, appears to have a place in low- 
cost house construction because of its 
relative cheapness and ease of installa- 
tion. The tile boards consist of a vege- 
table-fiber board in large sheets having 
on one side a dense, hard coating which 
is scored to resemble ceramic tile. 

The boards were subjected to cycles 
of steaming and drying and were tested 
for density, expansivity, flexural prop- 
erties, resistance to household cleaners, 
staining, and resistance of the finish to 
impact. They were subjected to condi- 
tions more drastic than would ordi- 
narily be encountered in service to pro- 
duce in a relatively short time results 
that would be likely to arise from long 
periods of service. 

In general, the fiber tile showed good 
resistance to staining, to abrasive clean- 
ing powders, and to impact. However, 
the surface coatings were in most in- 
stances damaged by the cycles of steam- 
ing and drying, especially at the edges 
and in some instances at the score 
marks, where the moisture had access 
tc the base material. The results ob- 
tained indicate the importance of pro- 
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tecting the edges of the material as 
installed and the value of a sufficiently 
thick coating over the entire surface, 
including the score markings. 

Those desiring the complete account 
of this work should purchase a copy of 
Building Materials and Structures Re- 
port BMS77 from the Superintendent of 
Documents, Government Printing Office, 
Washington, D.C. The price is 10 cents. 


DISSOLVING CELLULOSE IN 
CUPRAMMONIUM 


Certain flow properties of solutions of 
cellulose textile fibers are related to the 
degree of degradation of the cellulose. 
In order to measure flow characteristics, 
it has been the practice to form the 
solution in the viscometer by placing 
the fibers in it, together with cupram- 
monium solution, with a steel plunger to 
furnish mechanical agitation as the vis- 
cometer is tilted end over end. This 
required a separate viscometer for each 
determination. The viscometers were 
subjected to considerable wear, which 
often resulted in breakage. Solution of 
‘the cellulose was not always complete. 
Occasionally fibers were forced into the 
capillary of the viscometer with conse- 
quent loss of the measurement. 

A simplified method for preparing the 
cellulose solutions has been developed at 
the Bureau which overcomes these dis- 
advantages. It is described in a paper 
by Ralph T. Mease (RP1442) in the De- 
cember Journal of Research. Mixing 
vials, with glass plungers instead of the 
more expensive viscometers, are used. 
The viscometers, therefore, can be re- 
served for flow measurements only. The 
wear on the viscometers and their num- 
ber are thus considerably reduced. The 
cellulose solutions are transferred from 
the mixing vial to the viscometer for 
flow measurements. Data presented 
show that the exposure of the solution 
to the air for the short time required 
to pour it into the viscometer has no 
measurable effect on the fluidity. 


FLUIDITIES OF CELLULOSE 
DISPERSIONS 


The fluid properties of solutions of 
cellulose textile fibers, such as cotton or 
rayon, are characteristic of the extent 
to which the cellulose has been de- 
graded, for example, by bleaching, acids, 
alkalies, light, or mildew. Fluidity 
measurements are sensitive means for 
indicating the degree of degradation. 
These measurements have been com- 
monly made with cuprammonium solu- 
tion, which, however, decomposes in con- 
tact with air and requires special 
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conditions for storage and handling. 
The cuprammonium solution is consid- 
ered by some to be difficult to prepare. 

The possibility of using dimethyldi- 
benzylammonium hydroxide (commer- 
cially called Triton F) and sodium hy- 
droxide solution containing carbon di- 
sulfide, in place of the usual cupram- 
monium solution, was investigated at 
the Bureau by research associates of the 
Textile Foundation. Fluidity measure- 
ments were made on muslin, using each 
of the three solvents on samples treated 
with acid of different concentrations 
and samples bleached with chlorine for 
different lengths of time. 

The results of the tests, which are 
given in RP1441 by Ralph T. Mease and 
L. F. Gleysteen, in the December Jour- 
nal of Research, showed that the fluid- 
ity of the cellulose in any of the solvents 
could be used for indicating the state 
of degradation. However, where cel- 
luloses representing a wide range of 
fluidities are to be tested, the cupram- 
monium solution is to be preferred. 
Celluloses of little or no degradation 
dissolve more readily in cuprammonium 
than in either Triton F or a mixture of 
earbon disulfide and sodium hydroxide. 
The results of the tests described in 
RP1441 show the relation between the 
fluidities of the cellulose in the different 
solvents with regard to degradation 
nroduced by acid hydrolysis and chlo- 
rine bleach and measured by tests of 
breaking strength. 


A CENTRAL ORGANIZATION FOR 
“FUNDAMENTAL RESEARCH ON 
RUBBER 


A sketch of a proposed central or- 
ganization for research on rubber, pre- 
pared by Archibald T. McPherson, chief 
of the Bureau’s rubber section, at the 
suggestion of the editor of the India 
Rubber World, was published in the De- 
cember 1941 number of that journal. 
The primary function suggested for the 
organization is the conduct of long-term, 
fundamental research, and as secondary 
functions the dissemination of informa- 
tion and the promotion of research in 
universities and in industry through co- 
operation and by other means. In order 
to be successful, the organization should 
have a highly skilled research staff of 
stable structure and managed by a 
board of men trained in science; fur- 
thermore, it should be associated with 
a large scientific institution. The pro- 
posed organization might be similar in 
some respects to the Textile Foundation 
and the American Petroleum Institute, 
which are engaged in fundamental re- 
search on industrial materials. 
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CHLORITES FOR TREATING RAW 
SUGARS 


The use of sodium and calcium chlo- 
rites for bleaching sugar solutions has 
been investigated by Horace 8. Isbell, 
and a method for treating raw sugar 
is described in the Journal of Research 
for December (RP1436). Chlorites in 
neutral and slightly acid solutions exert 
bleaching action on the colored impuri- 
ties in raw sugar. In addition to the 
bleaching effect, chlorites have marked 
bactericidal properties, so that treat- 
ment of raw sugars and sugar solutions 
with chlorites inhibits bacterial action. 
Ordinarily, considerable time elapses be- 
tween the production of raw sugar and 
its use at the refinery, and during this 
period there is loss of sucrose by bac- 
terial action. Since pure sucrose is not 
altered by contact with chlorites for 
long periods of time, the chlorite can 
remain in contact with the sugar crys- 
tals in storage and thus act as a preserv- 
ative. In the technological application 
of the process, the raw sugar might be 
merely sprayed in the centrifugal with 
a solution containing the chlorite; then 
the small quantity of chlorite solution 
remaining with the sugar crystals would 
exert the desired bleaching and presery- 
ing effects. The cost of the treatment, 
which would depend almost entirely on 
the cost of chlorite, should not be exces- 
sive, because chlorites are now being 
produced in commercial quantities for 
use in the textile and paper industries. 


CARBOHYDRATE CONTENT OF 
COLLAGEN 


Grassmann and Schleich have re- 
ported that collagen, the principal pro- 
tein of hide, contains about 0.6 percent 
of carbohydrate, consisting of equal 
parts of glucose and galactose. As some 
properties of collagen preparations made 
from hide, tendon, and bone were being 
compared in the leather laboratory at 
the Bureau, it was thought desirable to 
compare the carbohydrate contents of 
the three preparations. Colorimetric 
methods, mostly depending on the reac- 
tion of sugars with orcinol, were used 
by John Beek, Jr., to study the carbo- 
hvdrate. As reported in RP14388 in the 
December Journal of Research, it was 
found that the three preparations con- 
tain the same amount of the same kind 
of carbohydrate. An attempt was made 
to ferment the sugar from the collagen 
with galactose-active yeast, but, al- 
though d-galactose added to the solution 
was destroyed, the sugar from the col- 
lagen remained. Thus the sugar from 
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the collagen does not appear to be com- 
posed of the common naturally occur- 
ring d-glucose and d-galactose, but 
might possibly be a mixture of the Op- 
tical isomers of these, /-glucose and 
I-galactose, which are not fermented by 
yeast. 


ISOMERIZATION OF PARAFFIN 
HYDROCARBONS 


In recent years, the petroleum indus- — 
try. has developed (for use on a 
commercial scale) catalysts that will 
isomerize paraffin hydrocarbons. It is 
desired to convert, as far as possible, a 
given lot of paraffin hydrocarbons (as 
from an appropriate fraction of petro- 
leum) into those isomers that will in 
themselves have the least tendency to 
knock when used as fuel in automotive 
engines, or into those isomers (as 
n-butane into isobutane) which may be 
used as one of the reactants in a process 
(as the addition of ethylene to isobu- 
tane) to form fuel having little tendency 
io detonate in an engine. Therefore, it 
is desirable to know the temperatures 
at which, with the proper catalyst, 
optimum concentrations of the possible 
desired isomers may be formed. 

In RP1440 in the Journal of Research 
for December, Frederick D. Rossini and 
Kdward J. R. Prosen of the Bureau, 
with Kenneth S. Pitzer of the University 
of California, present in tabular and 
graphical form for the two butanes, the 
three pentanes, the five hexanes, and 
the nine heptanes (all in the ideal gase- 
ous state), for the range 298° to 1,000° 
K, values of the following thermody- 
namic properties: (a) the standard free 
energy of isomerization divided by the 
absolute temperature, AF°/T; and (b) 
the relative amounts of the several 
isomers present at equilibrium with each 
other. Comparison is made of these 
calculated values of the equilibrium con- 
centrations with the directly measured 
values reported by other investigators 
for equilibria involving (a) two butanes, 
(b) two pentanes, and (c) four hexanes. 


STRUCTURE OF TRICALCIUM 
ALUMINATE 


A review of the work on the structure 
of Ca:Al,0. is given in the December 
number of the Journal of Research 
(RP1437). This study by Howard F. 
McMurdie shows that Ca;Al-O., has a 
cubie unit cell having ao=15.24 A and 
with 24 molecules. By comparison with 
other compounds with similar patterns it 
is Seen that the metal atoms are ar- 
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ranged at or near the centers and corners 
of 3.81 A cubes. No deductions can be 
drawn about the oxygen arrangement by 
a consideration of the strong lines only. 

Since there are many compounds 
which give patterns whose strong lines 
are those of a body-centered cube with 
3.81 A, it is suggested that the pattern, 
obtained by Brownmiller from slowly 
quenched glasses of portland cement 
compositions, was the result of sub- 
microscopic quench growths of meta- 
stable crystalline compounds. 


HEATS OF ISOMERIZATION OF 
HEPTANES 
New thermochemical data on the nine 


isomeric heptanes are presented by 
Edward J. R. Prosen and Frederick D. 
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Rossini in the December number of the 
Journal of Research (RP1439). 

The heats of isomerization of all of 
the nine heptanes, except 2-methylhex- 
ane and 38-methylhexane were deter- 
mined by measurement of the ratios of 
their heats of combustion in the liquid 
state, using the procedure previously 
described for the hexanes. Values for 
2-methylhexane and 3-methylhexane 
were calculated from the corresponding 
experimental values for the isomeriza- 
tion of n-hexane into 2-methylpentane 
and 38-methylpentane, and n-octane into 
2-methylheptane and 3- methylheptane, 
respectively. 

The following values were obtained 
for the liquid state at 24° C, and calcu- 
lated to the gaseous state at 25° © and 
O° K: 


Isomer 


FRAG) OURAN 2 op eS Sees Ske hae a oe ae Ee a ee ce 
Sriviopeimilbexnme # chee ce i Pee oe oe 
IEE ET ee Ne te ee 
=i Dai ainial @) guile Wu Tee A Ea Si Al ae lh a Mia eae 
2 WIIMePi VI Penance: tee cae sen ee tee Se. 22S Ls 
Po OUNeh ylpeNLANGs 220-225-523. Suse ssse sessed 
2, PEO GUN CNL QUO Ses ie So ee nw case 
So Dimepnyipentanes 22202) 222 See acct Le es 
Dee OM TMEL ya Utales +s. Seis is ie oe 


Heat of isomerization, AH for n-C7His=i-C7Hy6 


Liquid Gas 
25° C 25256 ook 

kcal/mole kcal/mole kcal/mole 
eee: 0 P 0 0 
ade —1.30 +0.25 | -—1.80 +0.29 | —1.21 -L0.31 
aes —0.72 +0. 25 —1.18 +0.29 | —0.42 +0.31 
sees: —.14 +0. 23 —0. 52 +0. 27 +. 48 +0. 30 
cy ae —3.42 --0. 28 —4.45 -+-0.32 | —3.40 +0. 34 
sees —2.18 +0. 26 —2.80 +0.30 | —1.71 +0.32 
a = hop —2.54 +0.16 —3.40 0.22 | —2.32 +0. 25 
Ly ae —2.44 +0.15 —3. 24 +0.21-| —2.23 -+L0. 24 
eo —3.00 40.22 | —4.17 +0.27 | —3.02 +0. 30 


EFFECT OF CALCIUM CHLORIDE 
ON STRENGTH OF CONCRETE 
AT LOW TEMPERATURES 


The problem of concreting in freez- 
ing weather arises frequently in many 
parts of the United States. It is well 
known that the value of concrete if 
“frozen” may be utterly destroyed as a 
structural material. Consequently, 
present-day methods prescribe that if 
concrete is placed in freezing weather, 
it will be heated and maintained by 
heaters and insulating materials, at 
temperatures well above the freezing 
point. 

The use of calcium chloride has been 
suggested in addition to the foregoing 
precautions, as it speeds the attainment 
of strength and consequently reduces 
the time during which protection is 
necessary. 

Since the addition of a small amount 
of calcium chloride reduces the freezing 
point of water by only a few degrees, 
it has been assumed that calcium chlo- 
ride would not prevent the freezing and 
destruction of concrete which is cooled 
well below the freezing point. 


In order to study the effect of low 
storage temperatures on concrete, Jason 
C. Yates, research associate of the Cal- 
cium Chloride Association at the Bu- 
reau, made specimens of concrete at 
70° F and containing 0, 2, 8, and 4 per- 
cent of calcium chloride by weight of 
cement, and immediately placed them in 
rooms kept at various temperatures be- 
tween 20° and 40° F. 

The specimens were maintained at 
these storage temperatures until 1 day 
before testing, when they were removed. 
It was found that, with the exception 
of the plain concrete stored at 20° F, all 
the specimens gained strength. At 28 
days the plain concrete at 25° F had 
a strength of 1.180 Ib/in,” at.o2 Wn 
strength of 3,150 lb/in’, and at 40° F 
a strength of 3,790 1b/in’, 

The addition of calcium chloride in- 
ereased the strengths at all tempera- 
tures and at all ages. The earlier the 
age, and the lower the temperature, the 
greater the effect of the calcium chlo- 
ride. With 4 percent of calcium chlo- 
ride, the 28-day strength at 20° F was 
1870 Ib/in?; at 25° F it increased the 
strength from 1,130 up to 3,030 Ib/in’. 
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HIGH-TEMPERATURE FURNACE 


The manufacture of modern ceramic 
specialties, such as sparkplug insulators, 
has involved the use of higher and 
higher temperatures. While a proposal 
25 years ago to mature ware at 1,500° C 
(2,782° F) would have been considered 
revolutionary, the industry today is 
using temperatures approaching 1,800° 
C (8,272° F) and is not hesitating to 
consider the eventuality of much higher 
heat treatments. 

Such plans necessarily involve, first 
of all, laboratory equipment in which 
exploratory tests can be made under 
conditions simulating those desired in 
industrial furnaces. Up to the present, 
heating preformed specimens to tem- 
peratures above the upper limit of con- 
ventional “platinum-wound” furnaces 
(about 1,600° C) (2,912° F) has, with 
rare exceptions, involved reducing or, 
at best, neutral conditions. A paper by 
R. F. Geller in the December Journal 
of Research (RP1448) deals with the 
design of, and the results of preliminary 
tests with, a furnace in which speci- 
mens have been heated under oxidizing 
conditions in the range from 1,800° to 
2,000° C (3,272° to 3,632° F). The heat 
is derived from electrical resistors of 
the Nernst filament type. The results of 
some preliminary tests may be sum- 
marized as follows: 

Shapes (a) of magnesia and of thoria, 
(b) of beryllia and of thoria, and (c) 
of zirconia and of thoria were heated in 
mutual contact at temperatures as high 
as 2.000° C without harmful effects. 

No interaction occurred when (a) 
shapes of alumina and of thoria were 
heated in contact at 1,850° C (3,862° F), 
(b) Shapes of alumina and of zirconia 
were heated under the same conditions 
at 1,900° C, and (c) shapes of magnesia 
and of beryllia, and of alumina and of 
bervllia were heated in contact at 
1,800° C and at 1,825° C (3,272° and 
3,317° EF), respectively. Considerable 
fusion did occur when the combinations 
in question were heated at temperatures 
approximately 50° © above those men- 
tioned. 

When an intimate mixture of zirconia 
and thoria in equimolecular ratio was 
heated at approximately 2,000° C. 
(3.632° F) the product has an anom- 
alous thermal expansion, showing a 
large reversal between approximately 
500° and 1.000° C (932° and 1,832° F) 
during both heating and cooling This 
is in sharp contrast to the regular ex- 
pansion of either thoria or zirconia after 
having been heated alone to 2,000° C 
(3,632° F), and cannot be explained by 
the formation of a compound since the 


heated 
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X-ray patterns and petrographic exami- 
nation show only the presence of the 
original oxides. 

When an intimate mixture of mag- 
nesia and alumina in 1:1 mole ratio was 
at approximately 2,000° C 
(3,632° F), the principal product was 
spinel. 

When intimate mixtures of alumina 
and beryllia in 1:1 mole ratio were 
heated at from 1,800° to 1,880° C 
(3,272° to 3,416 F), the principal prod- 
uct, as shown by diffraction patterns, 
was chrysoberyl. This compound fused 
between 1,855° and 1,880° C (3,871° and 
3,416° F). 


TEMPERATURE CORRECTION 
METHODS IN CALORIMETRY 


The problem of correcting calorimet- 
ric data for thermal leakage has been 
discussed by King and Grover in a re- 
cent paper in the Journal of Applied 
Physics. From their analysis of the 
problem these authors have concluded 
that large errors are involved in the 
usual methods of correcting the data 
of bomb-calorimetric measurements, and 
of experiments by the method of mix- 
tures. In a note by R. S. Jessup, which 
has been submitted for publication in 
the Journal of Applied Physics, it is 
shown that in the case of bomb-calori- 
metric measurements the errors in ques- 
tion are practically eliminated by eali- 
brating the calorimeter experimentally. 
Since experimental calibration of the 
calorimeter is the usual practice in 
modern bomb-calorimetrie measure- 
ments, the results of such measurements 
are not affected by the errors discussed 
by King and Grover. In the case of 
measurement by the method of mix- 
tures, these errors can be avoided by 
so arranging the experiment that the 
final temperature of the calorimeter is 
very near the temperature of the sur- 
roundings. 


ELECTROMOTIVE FORCE OF 
STANDARD CELLS CONTAIN- 
ING DEUTERIUM OXIDE 


Millions of volts or a millionth of a 
volt are within the range of modern 
electrical measurements, but the first is 
a trillion times larger than the latter. 
The same unit, the volt, serves for both 
and the standard is the Weston normal 
cell. Actually. a selected group of these 
cells at the Bureau serves as the pri- 
mary standard for the volt in the United 
States. and much eare is devoted to its 
preservation. The constancy of the cells 
is most important. Fortunately, there 
are several ways by which this can be 
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judged, and these are concordant in 
showing that the unit today is the same 
as it was 380 years ago to within one 
part in 100,000. It is important, never- 
theless, that new and better types of 
standard cells should be developed. For 
this reason, L. H. Brickwedde and G. W. 
Vinal have made a study of the possi- 
bility of constructing cells with the so- 
called heavy water (deuterium oxide) 
in place of the ordinary water. This 
research, extending over a period of 
several years, has shown that a new 
type of cell having excellent possibilities 
as a standard can be made by using 
high percentages of heavy water. These 
cells are remarkably constant during the 
early part of their service life, when 
the ordinary type of cell is subject to 
fluctuations before attaining its equilib- 
rium value. 

These experiments are reported in 
the Journal of Research for December 
(RP1435) under the title “Relation of 
electromotive force to the concentra- 
tion of deuterium oxide in saturated 
standard cells.” 


TIME ZONE CHANGE IN GEORGIA 


Under an order of the Interstate 
Commerce Commission, effective Novem- 
ber 23, 1941, the boundary line between 
the Eastern and the Central Standard 
Time Zones in Georgia has been moved 
westward to the western boundary of 
the State, so as to include the entire 
State of Georgia in the Eastern Stand- 
ard Time Zone. 

The order includes a list of exceptions 
for the operation of certain railroad 
lines within the State of Georgia. 


ELECTRONIC TIMER 


In the regulation of laboratory ap- 
paratus and in certain types of indus- 
trial control problems, it is frequently 
desirable to operate mechanical devices 
or electric circuits in a cyclical manrer 
with predetermined time intervals. 
Usually control devices must operate 
automatically and without attention 
over long periods of time. An appara- 
tus designed by Ira C. Bechtold, has 
been constructed at the Bureau for the 
purpose of delivering an electric pulse 
at definite time intervals with instant 
control of the interval through a eali- 
brated dial. This is accomplished by 
means of a resistance-capacitance cir- 
cuit operated in conjunction with a 
thyratron-tyne tube. Circuit constants 
are given which p°rmit the time inter- 
val to be varied from 140 pulses per 
minute to 9 pulses per minute. By sim- 
ple change of the circuit constants the 
time intervals can be made much longer. 
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PRESENT STATUS OF CATHODIC 
PROTECTION OF PIPE LINES 


BULLETIN 


The use of an external current ap- 
plied cathodically for protecting pipe 
lines against corrosion was first under- 
taken about 1910 or earlier. Since that 
time this system of protection has been 
widely extended, especially within the 
last 10 years. According to a recent 
estimate, 750 cathodic protection units, 
protecting 3,000 miles of line, are in 
operation. Because of the practical im- 
portance of cathodic protection, K. H. 
Logan of the Bureau’s Underground 
Corrosion Section held a number of con- 
ferences on this subject with pipe-line 
operators and corrosion engineers dur- 
ing the summer of 1941. These all in- 
dicated that cathodic protection is both 
practical and economical for the pro- 
tection of transmission pipe lines. It 
has even proved successful in protecting 
distribution systems in the few cities 
in which the method has been tried. Be- 
cause of interlacing networks, the dif- 
ficulties in protecting distribution sys-_ 
tems are, of course, much greater. 

Such failures in the operation of 
cathodic protection as have been re- 
ported are to be attributed to poor de- 
sign and poor maintenance, and since 
similar failures are.to be expected in 
any pioneering undertaking, they are 
not to be taken too seriously. One of the 
major unsolved problems in cathodic 
protection is the measurement of the 
minimum current density required for 
protection. Otherwise, it is difficult to 
determine, except by experience, 
whether a. pipe line is over or under 
vrotected. 


SIMPLIFIED PRACTICE RECOM- 
MENDATION FOR FOOD SERV- 
ICE EQUIPMENT 


Simplified Practice Recommendation 
R182-41, Food Service Equipment, 
which is now available, covers a simpli- 
fied schedule of sizes, dimensions, and 
details of construction for cooking and 
serving equipment used by hotels, res- 
taurants, cafeterias, hospitals, ete. This 
recommendation was developed by the 
shop standardization committee of the 
Food Service Equipment Industry, Inc., 
-vhich represents the manufacturers and 
distributors. 

Under the regular procedure for main 
taining recommendations abreast of 
current practice, a standing committee 
of the industrv will review this pro- 
gram periodically to determine whether 
revisions in it are needed. 

The recommendation, which became 
effective October 1, 1941, includes a 
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brief outline of the development of the 
project, and lists the members of the 
standing committee and the acceptors. 
Until the printed edition is available, 
mimeographed copies may be obtained 
from the Division of Simplified Prac- 
tice, National Bureau of Standards, 
Washington, D. C. 


NEW AND REVISED PUBLICA- 
TIONS ISSUED DURING NO- 
VEMBER 1941 


Journal of Research ? 


Journal of Research of the National Bu- 
reau of Standards, volume 27, num- 
ber 5, November 1941 (RP1429 to 
RP1434, inclusive). Price 30 cents. 
Annual subscription, 12 issues, $3.50. 


Research Papers’ 


{Reprints from August, September, 
October 1941 Journal of Research] 
RP1409. Studies of the chemical dura- 
bility of glass by an interferometer 
method. Donald Hubbard and Edgar 
H. Hamilton.. Price 5 cents. 

RP1414. Thermal expansion of clay 
building bricks. Culbertson W. Ross. 
Price 10 cents. 

RP1415. A physical photometer. 
P. Teele. Price 5 cents. 

RP1416. Comparison between the ob- 
served density of crystalline rubber 
and the density calculated from X-ray 
data. W. Harold Smith and Nancy 
P. Hanna. Price 5 cents. 

RP1417. Errors of Munson and Walker’s 
reducing-sugar tables and the pre- 
cision of their. method. Richard F. 
Jackson and Hmma J. McDonald. 
Price 10 cents. 

RP1420. Heats of isomerization of the 
five bexanes. Edward J. R. Prosen 
and Frederick D. Rossini. Price 10 
cents. 

RP1422. A critical study of some fac- 
tors affecting the breaking strength 
and elongation of cotton yarns. Her- 
bert F. Schiefer and Richard S. Cleve- 
land. Price 10 cents. 

RP1423. Isolation of 1,2.3.4-tetramethyl- 
benzene, 5,6,7,8-tetrahydronaphtha- 
lene, and 2-methyl-5,6,7,8-tetrahydro- 
naphthalene from petroleum. Bev- 
eridge J. Mair and Anton J. Streiff. 
Price 10 cents. 
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2Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office. Wash- 
ington, D. C. Subscription to Technical News 
Bulletin. 50 cents per year; Journal of Re- 
search, $350 per year (to addresses in the 
United States and its possessions and to 
countries extending the franking privilege) ; 
(ager countries, 70 cents and $4.50, respec- 
ively. 


TECHNICAL NEWS BULLETIN 


RP1424. Effects of hydrochloric acid 
and salts on the absorption of light 
by #-naphthoquinonesulfonie acid. 
Baker Wingfield and §S. FEF. Acree. 
Price 5 cents. 

RP1425. Thermal expansion studies of 
boric oxide glass and of crystalline 
boric oxide. James J. Donoghue and 
Donald Hubbard. Price 5 cents. 

RP1426, Titration and conductivity 
measurements of aqueous extracts 
from bottles. Edgar H. Hamilton 
and Donald Hubbard. Price 5 cents. 

RP1427. Effect of roughness of cast-iron 
brake drums in wear tests of brake 
linings. Rolla H. Taylor and William 
L. Holt. Price 5 cents. 

RP1428. Locating the principal point of 
precision airplane mapping cameras, 
Francis E. Washer. Price 10 cents. 


Building Materials and Structures 
Reports ” 

[Persons who wish to be Notified of new 
publications in the Building Materials and 
Structures series aS soon as they are avail- | 
able should write to the Superintendent of 
Documents, Government Printing Office, 
Washington, D. C., asking that their names 
be placed on the special mailing list main- 
tained by him for this purpose. ] 

BMS77. Properties and performance of 
fiber tile boards. Daniel A. Jessup, 
Herman Bogarty, and Samuel G. 
Weissberg. Price 10 cents. 


Handbooks ” 


H26. Weights and measures administra- 
tion. (Supersedes Hil.) | Price 75 
cents. 


Simplified Practice Recommendations ” 


R174+41. Large-tube cast-iron radiators. 
(Supersedes R1i174—40.) Price 10 
cents. 


Technical News Bulletin? 


Technical News Bulletin 295, November 
1941. Price 5 cents. Annual subscrip- 
tion, 50 cents. 


MIMEOGRAPHED MATERIAL 


Letter Circulars 


[Letter Circulars are prepared to answer 
specific inquiries addressed to the National 
Bureau of Standards and are sent only on 
request to persons having definite need for 
the information. The Bureay cannot under- 
take to supply lists or complete sets of Letter 
Circulars or send copies automatically as 
issued. ] 


LC660. Electrical interference with ra- 
dio reception. (Supersedes LC491.) 
LC664. Metallurgy: Publications 
by members of the staff of the Na- 
tional Bureau of Standards (1931- 
1941). (Supersedes LC522.) 

LC665. Color charts: A descriptive list, 
(Supersedes LC526.) 


—_—__ 


TECHNICAL NEWS BULLETIN 


LC666. Weights and measures: A _ se- 
lected list of publications of the Na- 
tional Bureau of Standards. (Super- 
sedes LC 593.) 


RECENT BUREAU ARTICLES AP- 
PEARING IN OUTSIDE PUBLI- 
CATIONS * 


Partition fire tests. S. H. Ingberg and 
Nolan D. Mitchell, Quar. Nat. Fire 
Protection Assn. (60 Batterymarch 
St., Boston, Mass.) 35, No. 2, 189 
(October 1941). 

A multipurpose reflectometer. Richard 
S. Hunter. Paint and Varnish Pro- 
duction Manager (Millis Building, 
Washington, D. C.) 21, 207 (August 
1941); and Am. Dyestuff Reporter 
(440 Fourth Ave., New York, N. Y.), 
30, 525 (Oct. 13, 1941). 

The spectral range of ultraviolet solar 
radiation useful in bDbioclimatology. 
W. W. Coblentz. Bul. Am. Meteoro- 
logical Soc. (Blue Hill Observatory, 
Milton, Mass.) 22, 316 (October 1941). 

The standard samples of the National 
Bureau of Standards. H. A. Bright. 
Industrial Standardization and Com- 


3 These publications are not obtainable from 
the Government, unless otherwise stated. 
eke: should be sent direct to the pub- 
ishers. 
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mercial Standards Monthly (Ameri- 
can Standards Association, 29 West 
39th St., New York, N. Y.) 12, 268 
(October 1941). 

Scope of instrumentation in aeronau- 
tics. W. G. Brombacher. Instru- 
ments (1117 Wolfendale St., Pitts- 
burgh, Pa.) 14, 271 (October 1941). 

On the mathematically significant fig- 
ures in the solution of simultaneous 
linear equations. L. B. Tuckerman. 
The Annals of Mathematical Statis- 
tics (Waverly Press, Baltimore, Md.) 
12, 307 (September 1941). 

Finishes for metal products. H. S. 
Rawdon. Metals and Alloys (330 
West 42nd St., New York, N. Y.) 14, 
481 (October 1941). 

The technical cohesive strength of met- 
als. D. J: McAdam, Jr. Preprint 41, 
Am. Soc. Mech. Engineers (29 West 
39th St., New York, N. Y.), (October 
1941). 

Studies of the sulfate resistance of port- 
land cements. G. Rupert Gause. Am. 
Soc. Testing Materials Bul. 112 (260 
So. Broad St., Philadelphia, Pa.), 17 
(October 1941). 

The national standards of measurement. 
Lyman J. Briggs. Smithsonian Re- 
port for 1940 (Smithsonian Institu- 
tion, Washington, D. C.), 161 (Oc- 
tober 1941). 
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